Differential immunohistochemical expression of type I collagen and matrix metalloproteinase 2 among major salivary glands of young and geriatric mice Objective: This study aimed to demonstrate the immunohistochemical changes associated with MMP-2 and type 1 collagen separately for the first time in the major salivary glands (the parotid, submaxillary, and sublingual glands) that occur with aging in mice. Material and Methods: Fourteen Balb/c white mice (50-80 g) were used in this study. The animals were divided into two equal groups. Group I consisted of young animals (2-month-old) (n=7) and Group II consisted of older animals (18-month-old) (n=7).
Introduction
Three pairs of major salivary glands produce saliva (the parotid, submandibular, and sublingual glands) as well as minor salivary glands located throughout the oral cavity 1 . The protective characteristics against bacteria, viruses and fungi depend on the effect of salivary antibodies (mostly secretory IgA) and enzymes (lysozyme, lactoferrin, histatin, etc.) as well as adhesive properties of mucin [2] [3] [4] [5] . The major salivary glands are branched tubuloacinar glands. can be classified as serous, mucous, or mixed 6 .
Although the sublingual gland is a mixed gland, the mucous cells are predominant, and therefore it is rich in mucin secretion Collagens are the principal proteins of the extracellular matrix, which constitute 30% of the dry body weight. They provide a great balance of flexibility and strength to the tissue in which they are found.
Type I collagen is the member of the collagen family, which is the most abundant and widely distributed in fibril form
10
.
There are many publications examining the changes in the structure and function of organs during aging. In publications about human and animal salivary glands, only a single gland is usually emphasized when mentioning the changes of salivary glands with aging.
However, specifying differences between the major and minor glands as well as evaluating the major salivary glands individually among themselves increases the accuracy of structural and functional studies to be performed on salivary glands. Since these glands, 
Immunohistochemical examination
The 4-5-mm-thick sections taken from paraffin blocks were transferred onto poly-lysinized lamellae.
After the deparaffinized tissues were dehydrated by passing them through a series of increasing alcohol concentrations, the tissues rinsed in distilled were unaware of the species and source of the tissues.
The average scores of both researchers were used.
Statistical analysis
The Shapiro-Wilk test was used for testing normality. The data were normally distributed. P values <0.05 were considered statistically significant. The independent two-sample t-test was used to compare groups.
Results

Histological findings
Hematoxylin-eosin staining Moreover, blood vessels decreased and shrank due to aging. Increased fat tissue in the parotid glands of the old mice was observed. In the parotid gland, we also observed that the parenchymal tissue was divided into many lobules by the stromal connective tissue. Blood vessels and large interlobular ducts were seen in the stromal connective tissue. Interlobular channels were lined with pseudostratified epithelium. and, therefore, they appear in blue upon Masson trichrome staining (asterisks). We observed that the total collagen density was lower in young mice than in older mice. The collagen fibers were looser and disorganized in older mice than in young mice.
Masson's trichrome staining
Moreover, acinar atrophy and dilated interlobular ducts were seen in old mice (Figure 2 ).
Immunohistochemical findings
Immunohistochemical staining for type I collagen this study showed that the aging process has negative effects, such as acinar atrophy, lymphocyte infiltration and high-grade periductal fibrosis in acinar and ductal cells in salivary glands. Since this study showed loss of cell boundaries regardless of its degree in the salivary glands of old mice, we observed that acini were autolyzed and mucous extravasation was distributed in the glandular parenchyma. This can be related to acinar arrhythmia. According to our research, there are no studies in which all three major salivary glands were examined histopathologically and separately in mice.
In a separate study, the authors performed in dysfunctions in oral tissue integrity, dental decay, swallowing, talking, and adapting to prosthetics. In this context, serious pain complications and functional disturbances may occur with losses of physiological activity due to age-related degeneration in the major salivary glands.
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